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(54) MANUFACTURE OF 
SEMICONDUCTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method for 
manufacturing a semiconductor 
device including a step for 
forming a low resistance metallic 
film on a base film with a barrier 
metal film in between, by which 
the recess of a conductive film 
can be prevented from occurring 
in a wiring groove or a connection 
hole during polishing of the barrier 
metal on an insulation film. 

SOLUTION: This manufacturing 
method includes a step to form an 
insulation film 8 above a 
semiconductor substrate 8; a step 
to form a groove or a hole in the 
insulation film 8; a step to form a 
barrier metal film 1 1 containing a 
first element inside the groove or 
hole and on the insulation film 8; a 
step to form a main conductive 
film 1 2 made of metal on the 
barrier metal film 1 1; and a step 
to remove the main conductive 
film 12 on the insulation film 8 by 
polishing it so as to expose the 
barrier metal film 1 1, and to polish 
the barrier metal film 1 1 and the 
main conductive film 1 2 by using 
a chemical liquid containing 
organic complex ions, which 
produces an organic complex 
body through a reaction with the 
first element so as to remove 
them from the upper surface of 
the insulation film 8. 
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[000 1] 

I'i!^ 'r L TfWa.feM)lw^«i;.;,!tt-5X@^,ttP*j*«^ 
[0 0 0 2] 

-e> >( damascene) ?£/4-iWibiXTt, -xrCOXo^iW^i 
l±. ■fftJxiil'C.W.Kaanta et.al, VMIC Conf. Proc.8, P. 1 
44 (1991) l,ZtdM.A'^$>^, 

[0 0 0 3] i^'-^>'>mt(t, mwL(o±iz^mn^fim 

OV >-C"fk#ffil^W^ (CMP (chemical mechanical pol 

ishing) mcx <')'kmm^mmm(o±mA^hmM-t^ t 

v^o/cX^l^llTg^i^^tX(ifig^7Lo4'!C:feBBE^^± 
30 yyV=&:mim-^^mx-^io 

[0 0 0 4] HkK. ^;6.*«X-^v>a^|211lC*'^VN-C 

$hizM:i$-^\mm-r^o i-r. lEii(a) iz-^-rxo 

tC, FffiijaaiJSlOl (0±lc:M»4 0 0nmcDv i; ^Vgf^kJi 

102 ^cvumiziiiohmu ^<D±izmim±mtL 

X^m- 5 0nm(O'> <) =1 >^^kflil03 ^mhtt^o ^<^'ik 

- i: ^ y ^ > /feic i "9 gd^?tl04aX(±ffi*tdFLl04b^?]^ 

[0 0 0 51 IfV^T. 1211(c) [Z-)rs-riio{z, l£M«10 
40 4aXl±i^^dFU04b(Ortffii: V 'J = >^^1:M102 OXffil^ 

\.xmx.\smM-soTim(om\^^9> (tin ) m-xmm 

5 OnmO /3 1@ ? >- 9 V >-^{ZX'0 ffM-f 

-5. ^ hiC^ .'^11 r y J'/WMlOS CO.hlcMlVS 0 OnmO 
Mtl06 ^:^ '<y?')'^ /lCj;»9?FM-r5o -^rLT, 4 
0 O'CT-a^JJ-rB^tOK^Tr^-yW^ffoTi^lOe ^BBifS 
ftl0.1aX(lS*€?Ll04b[*l(C5S:^(cSi6iiti>o 
[0 0 0 6] mWz. mi(d) (Crfc-rj; Tic, CMP?£- 
ici ►) V y => >-M^bB«103 <O±ffi;i'p3^Etl06 ir/^yr 
50 ^{^'yUj^lOS *r^*-r5. ^L-C, BB^SI104aF*3l^^o 



[00 0 7] ijd L^c > ') '&itm03 J; ') L/,K#t 
[0 0 0 8] 

fitif^i c i o T ± u ^mm ^ ^x\i lyj^rmm^ 

K«^v y :3 >mm^\'xmkfi^'A\ i ^ 

CO- ttCOV^TfiE. R. Wober, Appl. Phys. A30, 1 (1 

^./I'CO^^StttCOV^TIi. ^Jx.«±*T. Kouno et. al . J. E 

lectrochem. Soc. 145 . 2164 (1998) [Cte^75>S)-5o 
[0009] /^yr/^' 
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K(0 3 oT 5„ ^15 1 MitMf/WHftV > r t Xh 0 . 'Ti 2 
i-j/i:|f((/ ^ I) -^-'f'lnilJlCffiil.Tl ^ 6 ^ .!r T'.:^ , m 3 iCiTfff? 
u— h » - t r-^ Do Itmnt^iW, ^ ') r y 

BSriSJ^iiq/jllclF+frT L i '<iJ ^z/L cOjiitt'^ 

\cm< L T L i I ^ . ^f-i.^^*;^- f-ttffg;* •••'•;<t: L X L ;£ p . 

10 -fl^5'S5oT Liv^, «?;*-^.li-i?ga#SfsJ±;5'> 3— S-r-5 

[0 0 1 0] ^>'J -''7<;9/uBi||-ffli,Nf,n-5&:{t-:f-:f >fli 

(TiN) , /3fli^> '^Aja (/JTa) , affi''> $'/l'p (a 
Ta) . > ^A^mmcn^^ ^mt-f > -9 Jim (Ta-rich 
TaN). a*a--W*tOi^l. >afL:9>.9A (N-rjch TaN) O 

>TOj;t:}a;M> ti:t5:/< y T-'Ufg, CMP u 
— KS* 1 (O J; 9 Xhi. 4^*3. ^ 1 lld^JV >Tte:t(C'' - U 
TttHfe<offiii-;(-i. fCufiaiSft-»o*|ffco®§Si !)T7 
-rXttIf 1 7 2H(1998)(ca<5V^T±i:*t.^cfltT'fc5, 
20 [0 0 11] 
[«ll 



TiN 


itj^fe r u Qcb] 
100 






0Ta 


170 


No Good 
Good 


HiKh 
Very Low 


oeTa 


30 


Good 


Very Low 


Ta-rich TaN 


260 


Good 


Low 


N-rich TaN 


9600 


Excellent 





[0 0 12] ^1 ICinti*. TiN (iffififetX-fcoTCM 
a. aTa, Ta-rich TaN Jit 'l.f-iSffifelT'fcoTMst^ 30 

tef$5:^<y rt±tg(Sg:V^;)5CMP h(ijl< . ^(iiio 

TM^UitV\ ifc. N-rich TaNfiCMP I/— h;45ig< 

ai<-*^(::l±, III3{OT:-t-i5fc. gBIS«l04 Xtt^t^ 
?Ll04brtcofl^l06 z)5jt^j^tp y -fex tnf wn-g, T^J.--g- 

I /SX'h^t-i-^t. 5 0nm(D/i:$(O5'>3'/Wfli^|^ 
*i-5ir^(l2 5 OnmO^Oit^^ii^^-^iiglt'SlirJi 40 
X^t£\^\ 

[00 13] ZiXh(D'tt>h. ^^yr?«^yl-^i:LT 

■Z'^m-^m'^xh^ 3-:>o:>^^>^i:±xmx.rz.wm(D^< y r 

7-283219-^ il^^fcll. a^k^^'V. ?v?/K75 

3 ^^iig*^^^^ y T p« ? /u ^«j5)c-t-5 r t tm^^fvx: 

<^£oTL4 5<, 50 



[0 0 14] A^^mcD^m^. wm.xi,-m.mi^(Dit 

mn.tim<. ■?-o4^(cfflJ6iiS^x5fi^ic:J!tt--5*£i5:'^y 
X'(omm^^i:V3±-ti:iti)^X^. Xtt, *6MIK±T- 

[00 15] 

[llll*«i*-t-5fc*co^©] (1) l-gELfcS!|a{±. 
05-07 (c^J^f^ J: 9 (C. 1 <^.h*-lc|fe 

aiSS^Ji^^S-f^Xflt. HtlfE*&gyg8(C?t9 5X(WL 

^ff^^-T'SlSi:. Hf)sE?t9X«ttJlE?L©F*0iiSi:mIIS*fe 
^SOifficO.hlc, ||lco^^^^tf^MJ;i9;^i-5/-« 

yT^:5'/HKi 1 ^ffMi-^xst, sfiie^^y 
M 1 1 o±(r^j; 19 1 2 ^miii-t^iCM 

t . Huie^t jimii 1 2 ^ Wi8-t-5 r i: d i rmsB^^ 
8 <D±M.hff:)wm-i^Mm% 1 2 ^Kt* L T mU^< y 
^'^M1 1 trSm^-fritf^lc. MldSllco^cjgircoSfC 

TBiJie-^^ y r 7< V /Hi 1 1 u HfiK:i.#Mi l 2 L 

[0 0 1 63 ±lELfc^^^^:^leoi^it:fe•s;|c*5^^T, 
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[0017] |-,f[i L fi t-".f >T. 

1 2 cO«Jfi||^j|lfJ4&75 • h wiiZmi^ kim-t^i, i n L 10 

[0 0 18] .mifc^\^^i^mii<om}^:fym'i6\.^x, 

-*-5 fr<«l§'l'--t>$-^«^^ftffl-f-5 liricj: 0. 20 
[0 0 1 9] <«oT, .*?J¥<*:)lf7555fffg^HTi^C{^^5 

(2) AiU\.-ti.WM\t. 09~EI1 llcM^Si? 

{c, Ifei^^ 2 5 ©±(c|| 1 coiSHt^.^MX(i|l 1 coii5» 
.^.^M^^bit^/i "9 5 IB 1 0^2 6 ^W^rfk-t^TMt, 

mt^m 1 01^2 6 <!:Hfite*6^2 5 

2 8^ffM-t-5lSt, But5gS*ftf«XrimiiB^?L2 8 

c>F'<iiE t witiM 1 2 6 o)±M\z, mll^ 1 

HUIE^ 2 (DM 2 9 iDUmm 3 0 Xd^la W^MS^f^ 

uw. 1 COM 2 6 i fiUiBii 2 (DM 2 9 mmmmxit 

[0 0 2 1] A-M^tz.^m{^mm.(omm-^mz.ii^^^x. 
mmw, 1 (DM 2 6 i stiiBm 2 cDBf 2 9 ^wMitm^ 50 
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T . mkimm 3 0 XCililjriLiffl fr t iifl.fLl-Ti 1 ^o^i^j 
2 6 i(ifj,,d'/5 2(DM2 9(D|{');Ji5r. fL'/^^I^W^ic J; 

T f I o T ij i I \ 

[0 0 2 2] L tz^mi'^'m.^'Wti ^T, 
HfljLi-ifJ 1 i' >li'^2 6 ^yitmUfi'^ 1 0 0 0 ;i Q c ml'^t KiOtJ 

<Dflf4 i:mu\ct 5 J; ^ I ;i L T t .J; V \. i-. L T--.** it-'i^ ilt 

mt-'f- X ( ± . ' > ,'1- i t, ^mmt ^ 

[0 0 2 3] A:MiL-ft'f-'mmm-^m^-^mzi6\.-^x. 

flijaiiHl 2 cDHBl'/?, 5tM /3 ffl<D 9 'y ^ 'U, a .9 v 

> 9 >vh- 6+gj=K L X t> J; V \ ±&e L tz.^mwmE.<nmt 
^X. m'SLm 1 cdM 2 6 Ji. JitlH5?f 1 (DM 2 6 
iD.ii(cffM*n5 u h 2 7 ^IS;V6-t--5a:m5^C#t^ic 
LXSWP^ihMi: LXltHg-r2.Wm-e5*«/j£i?n5 .r 

[0 0 2 4] /ijb\ .hiBL;^cKi#. rr-si-i*. wmmM 

i^^{:i-t^rzMzi}\mtrzhcDXhox. --$^mm\-x^ 
n<blcps;£:$n^t><DX(±/^v\ «!i:ic, ;!|s:^P^(Ofliffl|c 

ov^xsiB^-f-^o *igpjicj;tT,(i\ mi<DMm^.^mx 

(tm 1 cDi«iis^:feJl^it;!|!^ J: 19 1 (DM^^iteiS«<D 

(DMcD.h[ffi|C|| 2 CDiiiiSlL^^JSXfifg 2 (Di^S!li^;4!?mS 

tl$0-QW'&^i>J''£5:-t2«<*M^ff^5)cL. ^(Dm^-^m 

[0 0 2 5] Z.(0^^^ |ll(DM(±m2(DM(Clt-<XW 
/tiSigxJSiSv^t,(D;)';gS LV^ W*i§^^53Sv^'L(DX'$> 

ftX{ig^iBc?L(D4^lc«e,-f|c)fiHcD^2(DM/i5^^'J T 
9 >v ir LXBBiiS^X(±g^*%?LcD^iic^5(DX\ -J T ^ 
?'U;?)^ia^^?«Xlljg^?Lf^(D*,##:M(Dt^W^^<ST$ 

[0 0 2 6] r(Di^, 1 (DMii. gEI^«Xll«m 
5rm-t-^fci6(D7^ h y y^"v7^'-fecD^(lSW|55 
ihM<!; LXl^tl-r5*mA^&«^-r5r LV\ 
-*t(c J; 0 , RWRj ihMi: \^xmm^.\^Wc^- >■ 

m 2 (DM14. ffiSfaX-a:t<C'< !J Ttttl^5 jiiv vM^;6. f,tg 
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[0 0 2 7] 

[ ?fcii;j(' >-iim>.' >mM] ilk vi^A^'^moy.mMU ^mm^ 
(•Ti 1 1' '■m.^m^^'m]) m a -\a i 'n^mw^-, i 

[0 0 12 8] 144(a) ;i j.-t-.t o4ii-Jiic4-5S 

T<"> i:lV; 5rs%i»|-t--5„ I -1(a) i;i*iv , v 'J ^ ^-JAlic 

'mm~yiO S h v > > 3 5r»i;;;jfei--5„ MO S h >• 
X fill, ; iJ n ^ ifit;^ 1 lO hicy-- hPi$f»l 3 a ^ 
/r L xr>h% 2 V~ h ViS 3 b i: , ^ — h 3 610 

iimi'j<'>-> ') 3 > 1 i*3(rji;^K!fe$ix/c:;i i A;^t>':§g 2 to 

mi|«I#iW3 d . 3 s ^tLT'v^-5c ifc. MOS h 
7 > 3 liSiOoJ: ') ''£•5/15 1 co)ir^*6^tB^4 (lio 

Iftl 3 d CO iito^ligilcf i 3 > 9 .-^ h JJ^-'W 5 m^hl^ 

K. 'c(0=i>-? .'? h^^— A 5f*g(C(±, ^'fk^'f > (TiN) 20 

fli6 ^^rLT?> .'y.x^^ (W) 7;il*iA$ti.TV^ 

±lc?l-ML/i«ic, p?14(b) (^.-fc-t-iplc, I1l2</)jini3 
^M^8 <lr7 + h I) y fyy ■< —m^i. K) 9-=. 
LTiliiO. 2~0. 3 nTa(r)^l<r>^^mW^^Mfl^■t^ 
[0 0 3 0] m.^x. S5(c>j^-t-i5ic. i^Kogaj^it 

'i^-^^X\-^mmit^'y^^^ (Ta2(C03)5)^^^^l 0=^-^ 
tf^ 1 (D9 >• J'/W (Ta) flf 1 1 ^7°7X"-7XyN°i/ ^'jilC 
i 2 0 ~ 5 Onmcoff $ ^ 1 (O 5^ > ^'yl^ll 

1 1 {±^< 'J T y i: L-CHhM-?.. ^l(0 9 

Osccm-Cs^AL, T/L-=f> (Ar) ii T^^kWA^ ^sccrsTQ 
#AL. ^c7)#ia'^rt(Dt€:;f;Sr5mTorr lcsg:5£Lit*# 

1 0 1 0>? y .f/u^ 1 1 l^lC^lA^-tt-^, X 40 

ii, ^2<Oite*iy!l8fc^^r^$H5J;5lcgBtt$ix2)o 

[0 0 3 1] <!^IC, 0?16(a) tC^fc-Ti^lC, |glcO*> 
?AM1 1 C7?±|;|g 1 (Cu) Afl2^MOCVD 

■5.^1 (om% 1 2 {4, 4 0 0°CT-K5gr=.-/l-$ril5 
'il^if), ^l(OB[»S?t9l^(C^'£?fe(rj^G«^tt2>„ ^ 

v^•c^lo«f 1 2^cMP iit^mw/^im) m^i: 
mmt^o 50 
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[0 0 3 2] -c- LT, 'Ij 2 8 cOj-.cO^R 1 .0 

®iM 1 2 rae (1.) (c|5-);ii$ia.T.l5 1 lO v 

^ n-fl^J 1 1 tmiW L, AcH f.^- T , rf \- ^'7 m r '.^fsmmM 

:.-(i;(hi5)'>-f-l OCi, fj^'lff -f^ -C.fc^-:'^ K^>ft$l'-f 

> t Kit: L T?;^«?-t-0. (Ta;;( CO:,)..; > '> f 1 0 ^'^fm L 

/-ci75i;i(iinF5 1 > 'i-)l'4 1 1 i.ai[A 6(h) ic-;<f J; ^ 
(liffeJ-'Sfrlsl 1 0 a ;^')f:;/;1ieti.-5iO c.Ti 1 lO > '/ 'H^ 1 

[0 0 3 3] i/c, mM) 't■■lcFllfk^Jta^^±■ 

^£i>COX\ mi 1 2 ••#g-l' + >(C i; o -cr#^-^ S 

1 (OfsM 1 2 (OJJFSjfii-tSr'B 1 (O > '^/Mf i i (05ff;|f 

6mm 9 rt-cto^ 1 lomm i 2 o u -t x(0!(§'fe;5S|J5jh^ 
[0 0 3 4] 7'^*=, ^,ic/)9> nommit. m 

SJEE.t)^ 3 . 5 P S I b, > 'J = > S« 1 Srjt*"^^ 
> "r-y/i- >r V U 3 1 ir-^m-t^ ^-r'JT^ 
■y KtO[H!tei$Si±V^-fil.t,6 0 r pmi Lfc„ Wicoj; 
9 4"5JFit i (Ta2(C0;,)5)«-?- I 0 ir>mm^O-^-< 7Mzi. 
oT^ l(D^> 9Am:l 1 ^jg 2 cOflRllf^^ilB cD.h75> 
hm^\.tzm^mm^^%±\^. 13 7(a) {c:T^-t-J;e>(c, 

(DWm 1 2 cofid^ 1 3 b LT{€ffl-t-5„ 

[0 0 3 5] B17(b) tg20 

SWi^iSyii 8 1 OBB^ 1 3 (0±lc^ 3 c7)gra*fe#B^ 

lA^mjii-tho ^^x^z(Dmmmmmi A\zmm-fi 
m 1 mm 1 3 i mm^j::^mz x^x^2(Df>9 ;m 

[0 0 3 6] it^m^mmizy^i3;uf^'j^tL 

v\ Jfc, /^'jr,^ 5';^Sii:LTIi^'>'<5'/^ote^c^;?:^• 
'S•^^/)■^^^^t^^^li ? > ? /^ ^^ffl L T t J; t $h 

[0 0 3 7] tr«^®?^^tL/£^^^3f«^J^^£ffl■t- 
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[ 0 0 :ks 1 i ^c. \A 8 (.1 i ( f . f jl*8fi4 ;^ .'^ L 4-v ^ 

Mil] k mvY h rz>^Azmr.\mHti-fomm r t xim 

[00 3 9] 1 oT. h.fii L fc'< i; >' >' -i m 1 1 

i«jL/c//'. CVD/i;(:J: 0)f.),(cLTt>i:ii \ •< 
^ .-E. h ^ i' 9 ^ ^ /L (Ta( UC-jHr, i':- J; •■> 4-;'«<:*5 r7 

tsim'^^m^^m^ --r > f 'u is 1 1 km,Mr^ 5 1 , 

(■1l2iO:il?Sfe'0?f;fie) E<l9-Li(ll Hi, :t^<&liqcO??f 2 co 
y^J5£?^^^iSr';J^•f•«^t«^l^(C.?!!it:I:a5r>^-^|tfrifiiMT^ 

[0 0-4 0] ^-f, fx] 9 (a) lc^j^-*-J:f./^4*cffilc/i5i 

fH«lrMO S h ^ > ? 3 ?5r?fMi-5„ MO S h > 
V -x 9 3 1 *Sgff;ffi t r&T cmiS-Sr ft- L TV i 
/c, MO S K 7 > ,^ 3 t ^- — /u- Vmitm 2 (iSiOo 

1 (omwmm^4 © e. i (D^iiE!|!^iit«:j^ 3 d (d±.\z 

^fkf^^XTiN) )^6^ifrLT5'>-^^-^v=-> (W) 1^7 

J; 0 ^ 2 (Dm?^mm 8^y<^—=^>^L-x^> 

^ <7 5iD±i:m^m 1 tOgLi^§^2 0 ^ftMl" 

5, ^LT, ^lcDi6iSl8$2 0O(*ii:^2(0jgBg«6i^ 

8co±iS(C?Qo-Clg2tOSffk^^'>M2 1 ^mblLfc^k 

iz. m2 comt^ 9>m2i co±(c^ i cm (Cu) si 2 

2 ^jfM-*-^. 

[0 0 4 2] Il2ro^ft;=''j'>-ii2 1(1. if,l<0||»M2 

S?2 2 i?B2cOlSfb^^>fli2 1 ^fiJfmL-cm2(7>aikT 

^mm 8 o.hffi*- 5)1^1;- L , ?g 1 (r>mm 2 0 rtid^o 

t:.^ 1 co»| 2 2 ft 0^-75 2 ? > S51 2 1 1 lO 

fia;IS2 3 J: LT{'£ffli-^„ 

[0 0 4 3] m2i.Dmv^mms tw,i<r)^m 

2 30.h(C??51<^^{kv !J 3> (SiN ) l!^2 4*CVD 
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■ '- H ■>'K^ t LT{^ii|-f-0.. IjcV >T. >• y 3 llCi 2 1 

<'».! ic; I.) r7>^ft:l$x (Siib) iOT^e^.-TiSoi^v/i.'iiiifef^ 
f|v:2 5 VD/i;i: J: ') 1 0 Onmi';';.'/ ^ ir^Jik L . 
1:1.: -15 3 i"'=^fML::r- v > (TiN ) S!;* 2 (3 r x . ; 'v >] y y 

[00 4 4] .T> 3 i^'Vi^^fk^f- > Bf! 2 (5 f ../,iiiii' '7^: *«0 x 
■'•y 1; ; '^■■(O-'^fef'l LriJ. '••/ ''V6;.^j-^ 1 2 kW 

1 L . a --i" > t '-^MiJ ^- ^i'^im.l t I :<'t 4 c./.'fi) 

10 -r- -v > ' c 'SA L , -r- > • 4^-ji';'#N'4* .-^U-: -'j r 3 

mTorr 5. -tOfiitll. t h U h 2 7 ^?T5 

3(7'Ht(t:-"-i'-''>fl'l2 6i0.h|-/f;-rtJL, -il$r^":'t. i.W^ 
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